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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 15-16, 19, 23, 26, and 36 are rejected under 35 U.S.C. 103(a) as being - 
unpatentable over Yang (US 6,569,700) in view of Rhodes (US 6,723,594). 

With regard to claims 1 1, 17, 20, 24, 38, and 42, Yang discloses a photodiode device 
(col. 2, line 43 et seq. and fig. 2) comprising: 
• A photodiode 60 comprising: 

o A well 50 of second conductive type (n-type) having opposing sides and 
positioned in the layer 44, the well 50 defining a photodiode collection 
node 46 (col. 2, lines 43-50 and fig. 2); 
o An isolation trench 58 partially boimding an upper portion of the n-well 50 
at the opposing sides and comprising a shallow trench isolation (STI) 
having a depth fi*om the upper surface of the layer less than the depth of 
the well (col. 2, lines 43-50 and fig. 2); 
o Yang does not disclose an epitaxial layer of a first conductive type (p- 
type) and having an upper surface. However, Rhodes discloses an epitaxial 
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layer 20 of a first conductive type formed on the substrate 16 (Rhodes col. 
7, lines 5-13 and fig. 5). Rhodes teaches the epitaxial layer is utilized to 
form regions/junctions in the base semiconductor structure (Rhodes col. 3, 
lines 15-22) and the CMOS imager device has a low power consumption 
(Rhodes col. 1, lines 58-66). Therefore, it would have been obvious to one 
of ordinary skill in the art to modify Yang's device with the teaching of 
Rhodes to form an epitaxial layer on top of the substrate in order to form 
regions/junctions in the base semiconductor structure and have a low 
power consumption device. 
With regard to claims 12, 21, and 39, Yang discloses the STI completely bounds the 

upper portion of the well (fig. 2). 

With regard to claims 14 and 40, Yang discloses the well 50 comprises an n-well (col. 3, 

line 41). 

With regard to claims 15 and 41, Yang modified by Rhodes disclose an epitaxial layer 18 
having a p-well 20 formed in layer 16 (Rhodes col. 3, lines 1-10). 

With regard to claim 25, Yang discloses a pn junction is formed at the interface between 
the STI 52 and the well 50 (fig. 2). 

With regard to claim 19, 26 and 36, Yang modified by Rhodes do not disclose the width 
of the photodiode is less than or equal to 10 micrometers and the depth of the STI is 2-3 
micrometers. The width and depth are considered to involve routine optimization, which has 
been held to be within the level of ordinary skill in the art. As noted in In re Aller, the selection 
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of reaction parameters such as temperature, thickness, depth, and width etc. would have been 
obvious: 

"Normally, it is to be expected that a change in temperature, or in thickness, or in time, would be an 
unpatentable modification. Under some circumstances, however, changes such as these may impart 
patentability to a process if the particular ranges claimed produce a new and unexpected result which is 
different in kind and not merely degree from the results of the prior art.. .such ranges are termed "critical 
ranges and the applicant has the burden of proving such criticality.... More particularly, where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation," 

In re Aller 105 USFQ233, 255 (CCPA 1955). See also In re Waite 77 USPQ 586 (CCPA 1948); In re 
Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 USPQ 314 (CCPA 1945); In re Norman 66 USPQ 
308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In 
re Dreyfus 24 USPQ 52 (CCPA 1934). 

Therefore, one of ordinary skill in the requisite art at the time the invention was made 
would have used any width and depth suitable to the method of the process in order to optimize 
the design. 

With regard to claim 37, in addition to the limitations disclosed in claims 1 1 and 20 
above, Yang modified by Rhodes also disclose: 

• The isolation trench having a width substantially extending over the width of the 
pixel (fig. 2); 

• A pn jvmction being formed at an interface between the STI and the well (fig. 2). 
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Response to Arguments 

Applicant's arguments filed 9/12/2006 have been fully considered but they are not 
persuasive, 

• Applicant argues that Yang teaches away from the recited epitaxial layer by 
disclosing polycrystalline layers (col. 2, line 51 to col. 3, line 23). However, the 
polysilicon layer 66 is in the intermediate process (it is removed from the final 
product). The final product in fig. 2 does not disclose not contain a polysilicon 
layer (col. 2, line 8). Rhodes discloses an epitaxial layer, where the epitaxial layer 
facilitates to form device and junction in the layer. Rhodes provides a motivation 
to combine, which is the CMOS imager device formed in the layer have a low 
power consumption. Therefore, the combination of Yang and Rhodes is proper. 

• Applicant argues the new claims 37-42 claims the STI and the n-well having a 
width substantially extending over the width of the pixel. However, Yang 
discloses the STI surrounding the photodiode region and other units to reduce the 
leakage current (col. 2, lines 1-19) and Rhodes discloses the STFs 112 are formed 
around the pixel cell 14 (Rhodes col. 8, lines 43-57 and fig. 7). Therefore, Yang 
and Rhodes both disclose the STI and the photodiode region (n-well) substantially 
extending over the width of the pixel. 



* 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wai-Sing Louie whose telephone number is (571) 272-1709. The 
examiner can normally be reached on 7:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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